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Abstract Today’s enterprises are confronted with an ever-changing 
environment demanding continuous (digital) transformation. Currently 
enterprise architects tend to guide these changes with so called 'one size 
fits all' architectural approaches. However, tuning such approaches to a 
variety of change situations is difficult. There is a call for a more flexible 
instrument among practitioners that is designed to be tailored to the 
context of a specific situation. Such fit for purpose enterprise architecture 
approaches have the potential to play a key role in the current times of 
digital transformation. In this paper we present the first steps towards a 
situational enterprise architecture approach that is based on differentiating 
between subsystems within organizations, by defining which 
characteristics of subsystems are relevant to determining the correct 
enterprise architecture approach. 
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1 Introduction 
 
Today the environment of organizations seems to change faster than ever before. 
New (digital) technologies, related cyber security issues, new dynamic start-ups 
and a changing political landscape that impacts world trade and legislation, all 
mean that enterprises need to adapt and change with a high frequency. This 
requires a high level of flexibility of an organization. According to DaSilva (2004) 
many enterprises turn towards business models as an answer to how to deal with 
innovative technology and other forms of potentially new and profitable business 
concepts. Many fledgling enterprises rushed to the market with identical business 
models lacking strategies to differentiate themselves in which customers and 
markets to serve, what products and services to offer, and what kinds of value to 
create (Margretta, 2002). Unsurprisingly, this led to poor results. A winning 
enterprise is defined by its ability to differentiate and satisfy customers while 
performing at competitive cost levels (Edwards, 1997). 
 
In the context of IT and information systems the developments as described 
above cause a major challenge for enterprise architects as they are confronted 
with an enterprise that must undergo change in different areas, with different 
purposes, transformation speeds and complexity (Gampfer, Pucihar, Ravesteijn, 
Seitz & Bons, 2018). A challenge that is magnified by current enterprise 
architecture (EA) approaches. EA is based on the essential elements of a socio-
technical organization, their relationships to each other and to their changing 
environment as well as the principles of the organization’s design and evolution 
(Lapalme, 2016). Over the past three decades enterprise architects and 
stakeholders of change processes have used various ‘one size fits all’ EA 
approaches. Such approaches are typically characterized by their ‘Swiss army 
knife’ principle, good for everything but not excelling in anything. It seems that 
the old enterprise architecture models cannot keep up with today’s rate of 
technology change (Rowe, 2016). Buckl, Schweda and Matthes (2010) even 
suggest that such approaches are theoretical and impossible to implement. 
Furthermore, Korhonen and Halén (2017) suggest there is a need for more 
adaptive conceptualizations of enterprise architecture that address the 
requirements of new (digital) environments.   
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Applying the concept of differentiation within enterprises and their business 
models creates new opportunities for the development of fit for purpose 
enterprise architecture approaches. Differentiation within an enterprise implies 
identifying subsystems with a specific scope, purpose and unique characteristics, 
dealing with specific situations. The question we need to investigate is how to 
determine a proper enterprise architecture approach in relation to these 
subsystems given specific situations of change. We propose that the 
characteristics of subsystems contribute to this determination process. Based on 
this the following research question is formulated: 
 
In which way can characteristics of subsystems contribute to determining a situational 
enterprise architecture approach? 
 
This research paper is structured as follows, in the next section the theoretical 
background that serves as foundation for this research is described. An 
explanation of the research approach is presented in section 3, succeeded by the 
research findings in section 4. A discussion of the findings is given in section 5 
and finally, in section 6, conclusions are drawn and implications, limitations and 
suggestions for further research are described. 
 
2 Theoretical Background 
 
DaSilva and Trkman (2014) argue, based on their resource view and transaction 
cost economics perspective in regard to business models, that business models 
represent a “specific combination of resources which through transactions 
generate value for both customers and the organization” (DaSilva & Trkman, 
2014, p. 4). We adopt this view and see a clear resemblance with Systems thinking 
within enterprises (which is the focus of our study). In this research we consider 
an enterprise as a complex, socio-technical system that comprises interdependent 
resources of people, information and technology that must interact with each 
other and their environment in support of a common mission (Dietz, 2006; 
Giachetti, 2010) which are “comprised of processes, products, organizations, and 
information” (Nightingale, 2002, p. 2). Chan (2015) mentions that systems are 
created by humans and can refer to a group of people, a firm or organization, or 
more abstract concepts like political, religious, or social beliefs.  
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To fully understand the structure of an enterprise, its attributes of agility, 
resilience and governance, we need to regard the enterprise as a system and 
approach enterprise architecture systemically. The application of Systems 
thinking in enterprise architecture brings an opportunity to differentiate and 
leave the commonly used ‘one-size fits all’ enterprise architecture approaches. 
“Differentiation of an enterprise, see figure 1,  involves the creation of new types 
of corporate units, revealing divisions of labour, organized to pursue diverse 
goals within and between institutional domains” (Abrutyn, 2016, p. 22). 
Luhmann (1977), refers to differentiation as the reflexive form of system 
building. Differentiation within the enterprise leads to two or more subsystems. 
(Sub)systems are not restricted to borders of an enterprise and inner ‘classic’ 
hierarchical top down structure such as for example departments. They can 
contain one or more business functions and capabilities. Differentiation within 
the enterprise by identifying subsystems leads to a whole new dimension of 
connections with the external environment and between (sub)systems. 
 
 
 
Figure 1: Differentiation Examples of an Enterprise, Luhmann (1977) 
 
The process of differentiation is a means of increasing the complexity of a 
system. The advantage of differentiation is that it allows for more variation within 
a system to respond to variation in the environment. Increased variation 
facilitated by differentiation not only allows for better responses to the 
environment, but also allows for faster evolution.  Ashby’s (1991) famous law of 
requisite variety has come to be understood as a simple premise. If a system is to 
be able to deal successfully with the diversity of challenges that its environment 
produces, then it needs to have a range of responses which is (at least) as distinct 
as the problems created by the environment.  
 
Differentiation within a system contributes to gaining circumstantial control of 
the systems’ response to the environment and today’s digital transformation 
challenges. Each (sub)system has its own characteristics and context and needs a 
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situational approach suitable to the system’s characteristics. Situational method 
engineering offers possibilities for the creation of a situational enterprise 
architecture approach. 
 
A method is a way, technique or process for doing something. The approach 
developed in this study has its foundation in Brinkkemper’s (1996) method 
engineering, which is the discipline to design, construct and adapt methods, 
techniques and tools for the development of Information Systems. The agility of 
method engineering allows for increased variation and response to todays digital 
transformation environment, and differentiation within an enterprise. Harmsen 
(1997) developed a process called Situational Method Engineering, see figure 2. 
This process focusses on characterization of situations as a means for developing 
a custom made / situational approach for the transformation given any situation 
of change. 
 
 
 
Figure 2: The process of Situational Method Engineering (Harmsen, 1997) 
 
A situational approach is the result of  an assembly of Enteprise Architecture 
Fragments  
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(EAMF). Fragments may be categorized into product oriented fragments like an 
architecture deliverable e.g. a specific model, principles, start architecture etc. 
Fragments may also be categorized as process oriented fragments like specific 
architecture activity e.g. a qualitycheck. Fragments require their own research. 
 
This research is focussed on identifying and describing relevant (determining) 
characterstics of (sub)systems and the characterization of the situation of change. 
Our  proposition statement is that characteristics of (sub)systems contribute to 
the design of an enterprise architecture approach, allowing enterprise architects 
to compose a selection of Enterprise Architecture Method Fragments (EAMF). 
 
3 The Research Method 
 
The goal of this research is to determine which system characteristics contribute 
to the assembly of EAMF, in specific a situational enterprise architecture 
approach. We conducted a systematic literature study of 72 academic papers (see 
table 1) followed by a Delphi Study to determine the system characteristics that 
determine the suitability of an enterprise architecture approach. The literature 
research was carried out by considering papers, discussing a diverse range of 
system types, to create a foundation for answering our research question. We 
retrieved a set of 171 non-unique system characteristics, their description and in 
some cases their definition. Using a characteristic composition process. This 
process consisted of four stages: 1) defining the academic paper search criteria 
(system topics), 2) executing the academic paper search and selection process, 3) 
defining and executing the characteristics search criteria in the papers and 4) 
defining, composing and selecting an appropriate characteristic set for our 
research. 
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Table 1: The Academic Published Papers – Non-Unique Characteristics 
 
 
The Delphi Study is “an iterative process to collect and distil the anonymous 
judgments of experts using a series of data collection and analysis techniques 
interspersed with feedback.” (Skulmoski, Hartman & Krahn, 2007, p.1) The 
applied Delphi study allowed us to create structured anonymous interaction, 
concerning system characteristics, among a homogenous group of enterprise 
architects as shown in table 2. 
 
Table 2: The Delphi Expert Panel Participants 
 
The full Delphi study consisted of three rounds in which experts answered 
questions about if, why and in which way characteristics (derived from literature) 
contribute to an architecture approach. Each round the experts were enabled to 
revise and give justification for their answers. The Delphi question strategy per 
round is outlined in table 3. 
 
 
Academic Paper 
System Topic 
Unique 
Sources 
Non-unique 
characteristics 
Period of publication 
< 1990 1990 < 2000 2000 < 
2010 
>>  
2010 
Adaptive  1 1 -(-) -(-) -(-) 1(1) 
Innovation  1 1 -(-) -(-) 1(1) -(-) 
Sectoral  1 1 -(-) -(-) 1(1) -(-) 
Social  6 14 2(10) 3(-) 1(4) -(-) 
Socio-Ecological  1 3 -(-) -(-) 1(3) -(-) 
Socio-Technical  19 67 2(8) 2(8) 8(25) 7(26) 
System of Systems 19 44 1(1) 1(2) 14(31) 3(10) 
Systems 24 40 2(7) 7(6) 12(22) 3(5) 
Note. The numbers in brackets represent the amount of Non-unique characteristics 
 
Industry Panel 
members 
Architecture 
Experience (years) 
10 – 15 
years 
15 + 
years 
Government 1 15 - 1 
Education 5 73 4 1 
Commercial 
Industry 
9 127 6 3 
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Table 3: Delphi Study Question Strategy 
 
 
A set of definitions of the key concepts used in the Delphi study was composed 
as a reference point for the participating expert panel members during the Delphi 
rounds, see table 4. 
  
Delphi 
Round 
Purpose 
1 To introduce (sub)system characteristics and their definition to the expert 
panel members with the intention to assess if and in which way (sub)system 
characteristics are determining for the choice of Enterprise Architecture 
Method Fragments. This is done to gain consensus about determining 
characteristics. 
2 Gain further consensus on characteristics which reached no consensus 
during the first round.  
3 Gain expert panel insight in situational factors that would influence the 
choice in Enterprise Architecture Method Fragments. 
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Table 4: Applied Definitions Delphi Study 
 
Definition Description 
Characteristic a distinguishing trait, quality, or property of something that belongs 
to something and makes them recognizable 
Determining 
Characteristic 
Causing something to occur or be done in a particular way; serving to 
decide something; to control or influence something directly, or to 
decide what will happen; to come to a decision. 
(Sub)system* A (sub)system is a set of interdependent resources of people, 
information, and/or technology that must interact with each other 
and their environment in support of a common purpose. The 
common purpose is what binds the components of the (sub)system. 
System 
Context 
System context is the situation in which the system exists, identified 
by the internal environment (e.g. stakeholders, aspect of business 
processes), external environment (e.g. trends), articulated business 
strategy and identified requirements. 
Enterprise 
Architecture 
Method 
Fragments* 
An architecture method fragment is a part of ‘working under 
architecture’ which can be considered as a building block that, 
together with other building blocks, shapes ‘working under 
architecture’. A building block can refer to a type of activity, a 
deliverable, an aid, a form of organisation, etc. 
Note. (*) Definitions were derived from a focus group on Multi Dynamic Architecture 
as part of another project. 
 
4 Findings 
 
The literature review revealed that different studies define and describe 
characteristics in their own way. There is no universally agreed upon normalized 
academic list of characteristics. Our systematic literature review and the applied 
characteristic composition processes resulted in 50 system characteristics which 
we presented to the experts in our Delphi study, see Table 5. 
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Table 5: The Delphi Study Characteristics 
 
 
Over the three Delphi rounds academic rigour was maintained with a response 
rate larger than 70%, with 14 out of 15 experts participating each round. Round 
1 & 2 of the Delphi Study delivered consensus on 29 characteristics of which 27 
characteristics were found to be determining for an enterprise architecture 
approach (presented in table 6). The definitions of these characteristics are 
provided in the appendix. 
 
Table 6: Positive Consensus Characteristics 
 
Adaptability 
Agility 
Ambiguity 
Behaviour 
Belonging 
Complexity 
• 
Connectivity 
Contextuality 
Coupling • 
Flexibility 
Future Visions 
History  
Information flow 
•- 
Interaction 
Interdependence • 
Iteration 
Power and agency 
Resilience  
Reuse 
Role dynamics 
Socio-technical 
integration 
Stakeholder 
congruence 
Structure • 
Task allocation 
Unanticipated 
variability 
Security •* 
Information 
Intensity* 
Note. (*) characteristics are characteristics suggested by the expert panel  
• Context independent characteristics 
- Case relevant consensus characteristic (Context & Context + Change scenario case) 
  
Adaptability 
Agility 
Ambiguity 
Autonomy 
Behaviour 
Belonging 
Boundary role- 
location 
Complexity 
Congruence support 
Connectivity  
Contextuality 
Coupling 
Diversity 
Emergence 
Evolution 
Flexibility  
Future visions 
Hierarchy 
History 
Holistic problem- 
space  
Human value 
design 
Information flow 
Interaction 
Interdependence 
Iteration 
Modularity 
Multiskill 
Non-ergodic 
Non-monotonic 
Power and agency 
Quality of the-
interfaces 
Resilience 
Resource sharing 
Reuse 
Role dynamics 
Self-adaptability  
Socio-technical 
integration 
Socio-technical- 
interaction places 
Socio-technical 
system- safety 
Stakeholder congruence 
Structure 
System control 
Task allocation 
Technological 
innovation- system 
Transformability 
Transformation- 
capability 
Unanticipated variety 
Variability 
Variance control 
Variety 
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Furthermore, in round 3 of the Delphi Study, the expert panel identified six 
characteristics as being system context independent. This result indicated that the 
expert panel members have consensus that these characterstics are relevant given 
any situation of change and are to be used at all times. 
 
Subsequently, during round 3, the expert panel members were presented with 
two specific cases (descriptions of different contexts) and asked to select the ten 
characteristics most relevant to determining the right EA approach. The expert 
panel members achieved consensus on only one characteristic: information flow. 
A large variation of characteristics was chosen by the expert panel members for 
each of the given cases. Reasons for the variation and therefore lack of consensus 
may be caused by the quality of information presented in the case, field of 
expertise and experience of expert panel members, and personal interpretation 
of the characteristics having in mind specific Enterprise Architecture Method 
Fragment.  
 
As a final result Delphi round 3 delivered insight and consensus about situational 
variables which, besides characteristics, also determine the choice of enterprise 
architecture approach. The expert panel members found that the system context, 
change scenario and the maturity of the enterprise architecture function all 
influence the enterprise architecture approach, see figure 3. 
 
 
 
Figure 3: Situational Influential Variables  
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5 Situational Enterprise Architecture Approach 
 
Based on the outcome of the Delphi study it is possible to develop a Situational 
Enterprise Architecture Approach using Harmsen’s Situational Method Process 
(figure 4).   A repository (Subsystem Characteristic Base) is constructed 
consisting of the characteristics on which the expert panel reached a positive 
consensus.  
 
The change situation’s system context, the given change scenario and the 
maturity of the Enterprise Architecture Function influence the characterization 
of the situation. A unique array of characteristics, chosen by the Enterprise 
Architect, is used to define each situation that requires architecture. The 
situations relate to the current situation (As Is), the pursued future situation (To 
Be or future state) and/or the system of change itself, e.g. project, programme 
etc. The application of the subsystem characteristic base, by selecting either 
situation independent and/or situation dependent characteristics enables 
Enterprise Architects to create a specific view of the situation necessary for 
architects to select Enterprise Architecture Method Fragments, fit for the specific 
purpose of change. 
 
 
 
Figure 4: Situational Enteprise Architecture Approach   
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Fragments can relate to key elements of an Enterprise Architecture approach e.g. 
Governance, Methods, Process, Reference and/or Tooling fragments. The 
combined fragments result in a situational approach, which we refer to as fit for 
purpose Enterprise Architecture. Continuous performance monitoring of the 
Enterprise Architecture Assembly may lead to adjustments of the assembly of 
architecture approach fragments to secure a fit for purpose Enterprise 
Architecture.  
 
6 Conclusion  
 
In this paper we propose an way to design a Situational Enterprise Architecture 
Approach that enables enterprise architects to differentiate within enterprises. 
This creates a new way for architects as an alternative to the ‘one size fits’ all 
approach of current enterprise architecture frameworks.  
 
A Situational Enterprise Architecture Approach could allow for increased 
responsiveness, further digitalization of the guidance process concerning change, 
improved decision making and communication. This approach can be used in 
changing situations and thereby contributes to the further development of the 
discipline of enterprise architecture.  
 
The system characteristics identified and described in this research are a first step 
towards building a characteristics base for a Situational Enterprise Architecture 
Approach. It is the combination of several characteristics which creates synergy 
and enables the enterprise architecture approach design. The expectation is the 
more characteristics applied, the clearer the situation becomes and the stronger 
the effect and accuracy in selecting Enterprise Architecture Method Fragments. 
The contribution of this research is, that enterprise architects are provided with 
a rich repository of characteristics that allow for a new way of creating 
standardised views of situations of change that can help in the choice of 
Enterprise Architecture Method fragements and identify best practices suitable 
to specific situations of change.  
 
The study has some limitations. The characteristics were defined at a high 
conceptual level. This was largely achieved by sourcing from peer reviewed 
academic papers. Though all expert panel members were asked to use the general 
definitions provided at the start of each Delphi round, we cannot rule out that 
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expert panel members made their own interpretation based on their own 
experience. 
 
The results of the Delphi study, the subsystem characteristics, are indicators that 
characteristics are determining the choice of Enterprise Architecture Method 
Fragments. Without formalized, or standardized values, characteristics are not 
made SMART (Specific, Measurable, Achievable, Realistic and Time bound). By 
making them SMART, the characteristics found in this research may contribute 
to further standardisation of enterprise architecture approaches and add to the 
creation a common language among enterprise architects and the stakeholders 
concerned with change. Besides these important aspects, it seems that 
(sub)system characteristics have the potential for the use of pattern recognition 
and may therefore be an interesting building block for artificial intelligence and 
machine learning. 
 
One shortcoming of the study is the lack of rigorous empirical validation of the 
usage of characteristics and the proposed design approach. The current research 
has taken a first step towards improving the theoretical knowledge about 
(sub)system characteristics, however we recommend demonstration and 
evaluation of the Situational Enterprise Architecture Approach by testing it in 
practice.  
 
As a venue for further research we propose a full research into the exact relation 
between the characteristics of subsystems and the characteristics of Enterprise 
Architecture Method Fragments. Another important question to be addressed is: 
‘What are possible values of the characteristics?’. Standardization and 
normalization of characteristics values seems necessary to further institutionalize 
the proposed Situation Enterprise Architecture Method and making 
characteristics ‘SMART’.  
 
Finally, in our opinion, it is important to create a standard list of characteristics 
of subsystems and influential variables related to the enterprise architecture 
definition.  
 
Finding answers to the questions above would help to further define and explain 
in which way all characteristics can contribute to the proposed Situational 
Enterprise Architecture Approach.  
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Appendix 1: Full Table with Results of the Systematic Literature Review 
 
Characteristic Definition 
Adaptability 
 
 
 
Agility 
 
 
Ambiguity 
 
Behaviour 
 
Belonging 
 
 
Complexity 
 
 
Connectivity 
 
Contextuality 
 
Coupling 
 
 
 
Flexibility 
 
 
Future Visions 
 
 
History  
 
Information flow 
 
 
Interaction 
Adaptability is the system’s ability to respond to exerting pressure 
for change with sufficient adaptive capacity such as a coordinated 
response and resources (e.g. finance, legitimacy or competence) 
based on new appraisal criteria to manage resilience. 
Agility is the systems capability of handling long term and short-
term changes which demands development of the existing system 
and utilising the existing system. 
Ambiguity is the difficulty of clearly demarking problem 
boundaries, as well as their interpretation within or beyond the 
system. 
Behaviour is the observable activity of the system between stable 
and unstable caused by the behaviour of their elements. 
Belonging is the acceptance of the system to form relationships 
with other autonomous systems, to be persuaded to make a 
valued contribution to the goal of the larger entity, to change, to 
render service and to collaborate. 
Complexity stands for the complex interaction between the 
systems elements (e.g. humans and or technology) that result in 
unpredictable behaviours. 
Connectivity is the system’s capacity in determining the 
connectivity they wish to form with elements or subsystems as 
needed to benefit the system. 
Contextuality stand for the circumstances, conditions, factors, 
patterns that give meaning and purpose to the system. 
Coupling is the type of coupling (tight or loose coupling) of 
components in a system, depending on the complexity of the 
system, which determines the system’s ability to recover from 
discrete failures before they lead to an accident or disaster. 
Flexibility is the ability of the system to respond to the external 
environment, or actions to manipulate it, such as public awareness 
campaigns. 
Future visions are collectively held and communicable schemata 
of the system that represents future objectives and express the 
means by which these objectives will be released. 
History stands for past events considered together which 
influences attitudes of the systems behaviour in the present. 
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Interdependence 
 
Iteration 
 
 
Power and 
agency  
 
 
Resilience  
 
 
 
Reuse 
 
Role dynamics 
 
 
Socio-technical 
integration 
Stakeholder 
congruence  
 
 
Structure 
 
 
Task allocation  
 
 
Unanticipated 
variability 
 
 
 
Security 
 
 
Information flow stands for the design of the systems 
information delivery to either the point of action and problem 
solving or to provide information based on hierarchical channels. 
Interaction stands for dynamic and non-linear interactions 
between systems, actors, and rule regimes and offers in general 
two or more options for decision making. 
Interdependence is the dependence of component and 
(sub)systems on each other for their functioning which makes 
them difficult to change. 
Iteration is a mechanism for proceeding from the interpretation 
of the customers’ requirements to an optimized product within 
and across all levels of integration and all phases of a system life 
cycle. 
Power and agency are the authority to affect change and the ability 
to intervene and alter the balance of exerting pressures or adaptive 
system capacity. 
Resilience is the capacity of a system to absorb changes, 
disturbances and reorganize so as to still retain essentially the 
same function, structure, identity, and feedbacks - in other words, 
stay in the same basin of attraction. 
Reuse stands for a repetition or similarity in design within or 
among (sub)systems. 
Role dynamics stands for clearly separated roles versus boundary 
dissolvement between the roles, where new roles emerge, and 
roles are highly dynamic. 
Socio-technical integration is the combining of social and 
technical systems as such that synergy can be achieved. 
Stakeholder congruence is the (in)difference in expectations, 
assumptions, or knowledge about some key aspect of the system 
and the context it is operating in by frames of various stakeholder 
groups affecting the systems alignment. 
Structure is the configuration of and relations between elements 
of the system with the distinction between mechanic and organic 
structures depending on the rate of change. 
Task allocation is the assignment of work between humans and 
machines in a system and among systems with respect to the 
criticality of the performance of the system. 
Unanticipated variability is a manifestation of emergence 
phenomenon that arises from the richness of the interactions 
between the system elements as well from the fact that system 
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Information 
Intensity 
elements receive information from indirect or inferential 
information sources, independently of any central control or 
design. 
Security stand for the requirements for availability, Integrity, 
confidentiality, verifiability and irrefutability of information and 
processes in an enterprise 
The extent in which information exchange is an important aspect 
of the system 
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